Abstract This paper examines the effects of trade openness on managerial incentives and firm-level productivity by incorporating the principal-agent mechanism into the heterogeneous firm trade framework inter alia Melitz (Econometrica 71:1695(Econometrica 71: -1725(Econometrica 71: , 2003. We show that opening up to trade generally leads to a steeper optimal managerial incentive scheme (and hence, higher firm productivity) via a new mechanism by which selection of heterogeneous firms into the export market plays a key role. This is because trade openness unambiguously increases the variation of firm profits by reallocating profits towards ex post low-cost exporters, leading to a higher stake of the market game faced by the principals. Interestingly, it is further shown that, whilst falling variable trade costs unambiguously increase managerial incentives, a reduction in fixed trade costs could possibly lead to weaker incentives and thus generate productivity losses due to an adverse inter-firm reallocation effect. Hence, the model establishes a causal link between the Melitz-type reallocation effect and the within-firm productivity changes, both of which have been identified as important sources of aggregate productivity gains from trade by recent empirical studies.
Introduction
The relationship between openness and productivity might be one of the most fundamental issues in international economic studies. Although it is often argued by policy makers and business leaders that openness could enhance productivity, there has been little consensus on the precise mechanisms underlying this relation. Recently, a rich body of empirical trade studies has shed some new light on this issue by identifying a robust link between firm heterogeneity and international trade. A new empirical regularity emerging from the data is that, even within very narrowly defined industries, firms exhibit substantial differences in their productivity levels, and such heterogeneity is important to international trade. 1 Specifically, exporting firms are more productive, larger, and more skill-intensive than non-exporters, and such performance gaps are mainly due to their self-selection into the export market, rather than learning-by-exporting (see, e.g., the pioneering work by Bernard and Jensen 1999 and Clerides et al. 1998 ). On the other hand, the literature also has provided strong evidence on firm-level productivity gains due to increasing exposure to trade (see, e.g., Pavcnick 2002 and Bernard et al. 2007 ). In particular, after analyzing the US plants' responses to falling trade costs, Bernard et al. (2007) While the intra-industry across plant/firm reallocation effect of trade has been explored extensively in the heterogeneous firm trade models pioneered by Melitz (2003) , it is much less understood why increasing openness could boost within-firm productivity, which is perhaps an equally important channel as the reallocation effect via which trade increases aggregate productivity. 2 One often-cited explanation is the "innovation upon foreign competition" effect: If increasing product market competition unambiguously stimulates firms' incentives to find cost-reducing innovation, then falling trade barriers should raise firms' productive efficiency by inducing fiercer competition from the foreign rivals. However, it is well known from the theoretical industrial organization literature that the impact of market competition on firms' internal
